55 



CLAIMS 

1. A membrcLne electrode assembly comprising a 
hydrogen Ion conductive polymer electrolyte membreuie, a pair 
of catalyst layers arranged on both surfaces of said polymer 
electrolyte membrane « euid a pair of gas diffusion layers, each 
comprising a fibrous substrate, arranged on the outer surfaces 
of said catalyst layers, characterized in that. 

In said fibrous substrate, a thickness Ta of a 
center portion that faces said catalyst layer and a thickness 
Tb of a peripheral portion surrounding said center portion 
have a relation represented by the following expression ( 1 ) : 

0 . 7^Tb/Ta^0 . 9 "(l). 

2. The membreme electrode assembly in accordance 
with claim 1, characterized in that, 

in said fibrous substrate, a thread diameter Da of 
said center portion and a thread diameter Db of said 
peripheral portion have a relation represented by the 
following expression ( 2 ) : 

Db<Da "(2). 

3. The membrane electrode assembly in accordance 
with claim 1, characterized in that, 

in said fibrous substrate, a warp and weft thread 
count Nb per unit area of said peripheral portion and a warp 
and weft thread count Na per unit area of said center portion 
have a relation represented by the following expression ( 3 ) : 
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Nb<Na ""(3). 

4. The membrane electrode assembly In accordemce 
with claim 1, characterized In that. 

In said fibrous substrate, said peripheral portion 
Is pressed. 

5. The membrcuie electrode assembly In accordance 
with any one of claims 1 to 4, characterized In that, 

said fibrous substrate comprises a water repellent, 

€Uld 

a water repellent concentration Hb of said 
peripheral portion and a water repellent concentration Ha of 
said center portion have a relation represented by the 
following expression (4): 

Hb>Ha •••(4). 

6. The membrane electrode assembly In accordance 
with any one of claims 1 to 5, characterized In that, 

a variation of the thickness Ta of said peripheral 
portion Is not greater than 10 pm. 

7. The membreme electrode assembly In accordsuice 
with any one of claims 1 to 6, characterized In that, 

said gas diffusion layer has a water repellent 
carbon layer on a main surface of said fibrous substrate at 
the catalyst layer side. 

8. A polymer electrolyte fuel cell comprising the 
membrane electrode assembly In accordance with claim 1, and a 
pair of conductive separators, each having a gas flow channel. 
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arranged on both surfaces of said membrane electrode assembly* 

9. A method for producing a membrane electrode 
assembly comprising a hydrogen Ion conductive polymer 
electrolyte membrane, a pair of catalyst layers arranged on 
both surfaces of said polymer electrolyte membrane, and a pair 
of gas diffusion layers, each comprising a fibrous substrate, 
arranged on the outer surfaces of said catalyst layers, 

said method comprising a step of producing said 
fibrous substrate such that a thickness Ta of a center portion 
that faces said catalyst layer and a thickness Tb of a 
peripheral portion surrounding said center portion have a 
relation represented by the following expression ( 1 ) , and that 
a thread diameter Da of said center portion and a thread 
diameter Db of said peripheral portion have a relation 
represented by the following expression ( 2 ) : 

0.7^Tb/Ta^0.9 • -(l), 

Db<Da •••(2). 

10. A method for producing a membreine electrode 
assembly comprising a hydrogen ion conductive polymer 
electrolyte membrane, a pair of catalyst layers eurranged on 
both surfaces of said polymer electrolyte membrane, and a pair 
of gas diffusion layers, each comprising a fibrous substrate, 
arranged on the outer surfaces of said catalyst layers, 

said method comprising a step of producing said 
fibrous substrate such that a thickness Ta of a center portion 
that faces said catalyst layer and a thickness Tb of a 
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peripheral portion surrounding said center portion have a 
relation represented by the following expression ( 1 ) , and a 
wearp and weft thread count Nb per unit eurea of said peripheral 
portion and a warp and weft thread count Na per unit area of 
said center portion have a relation represented by the 
following expression (3): 

0.7^Tb/Ta^0.9 •"(1), 

Nb<Na ••(3). 

11. A method for producing a membrane electrode 
assembly comprising a hydrogen Ion conductive polymer 
electrolyte membrane, a pair of catalyst layers arranged on 
both surfaces of said polymer electrolyte membrane, and a pair 
of gas diffusion layers, each comprising a fibrous substrate, 
arranged on the outer surfaces of said catalyst layers, 

said method comprising a step of producing said 
fibrous substrate, by pressing said peripheral portion, such 
that a thickness Ta of a center portion that faces said 
catalyst layer and a thickness Tb of a peripheral portion 
surrounding said center portion have a relation represented by 
the following expression (1): 

0.7^Tb/Ta^0.9 • •(!). 

12. A method for producing a membrane electrode 
assembly comprising a hydrogen Ion conductive polymer 
electrolyte membrane, a pair of catalyst layers arranged on 
both surfaces of said polymer electrolyte membrane, and a pair 
of gas diffusion layers, each comprising a fibrous substrate. 
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arrcuiged on the outer suxrfaces of said catalyst layers, 

said method comprising a step of producing said 
fibrous substrate comprising a water repellent such that a 
thickness Ta of a center portion that faces said catalyst 
layer eind a thickness Tb of a peripheral portion surrounding 
said center portion have a relation represented by the 
following expression (1), and that a water repellent 
concentration Hb of said peripheral portion and a water 
repellent concentration Ha of said center portion have a 
relation represented by the following expression (4): 
0.7^Tb/Ta^0.9 •••(1), 
Hb>Ha • •(4). 



